Endothelial vasodilator production by uterine and systemic arteries. V. Effects of ovariectomy, the ovarian cycle, and pregnancy on prostacyclin synthase expression.
Prostacyclin (PGI(2)) is a potent vasodilator, the level of which is increased during pregnancy, and is the main eicosanoid of which production is elevated in the endothelium and vascular smooth muscle (VSM) of both uterine and omental (systemic) arteries. We tested the hypothesis that during physiologic states that have high uterine blood flow, such as pregnancy and the follicular phase of the ovarian cycle (versus luteal phase and ovariectomized ewes), there is an increased level of prostacyclin synthase (PGIS) expression in ovine uterine and omental artery endothelium and VSM. To investigate this, the cellular localization and PGIS protein expression level in uterine and systemic arteries was examined by immunohistochemistry as well as by Western immunoblot analysis of endothelial-isolated protein and denuded vessels (VSM). Whole uterine, but not omental (systemic), arteries from the pregnant ewes showed an increase (P < 0.001) in PGIS expression. Further localization of PGIS protein by immunohistochemistry and quantification by Western analysis showed PGIS to be somewhat higher in the uterine artery VSM (69 +/- 7%) than endothelium (31 +/- 7%). PGIS protein levels in uterine and omental artery endothelial isolated protein were not altered by ovariectomy or the ovarian cycle, although they were both significantly elevated by pregnancy. Uterine and omental artery VSM PGIS expression levels also were not altered by ovariectomy or the ovarian cycle, whereas PGIS expression, in uterine but not omental artery VSM showed a significant elevation during pregnancy. Thus, the rise in PGI(2) production by uterine arteries observed in ovine pregnancy is paralleled by an elevation in PGIS expression in both endothelium and VSM, whereas those seen in omental arteries is associated with increases in endothelial PGIS.